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ibUVETTE CONTROL UNIT AND CONTROLLING METHOD USING THE SAME 

BACKGROUND OF THE INVENTION 

[0001] This invention relates to a unit for controlling cuvettes used when counting 
leukocytes in blood products. 

[0002] When counting the number of leukocytes in blood products, it is known to 
mix the blood products with a hemolysis fluorescent dyeing reagent. FIG. 1 is a view 
showing a cuvette, (a) being a side view and (b) being a view seen from arrow A of (a). 
The cuvette 1 is a container for holding blood products with the reagent therein, during 
measurement. Cuvette 1 has a hollow main body 2 made of colorless transparent 
plastic and a colored lid 3 made of rubber, as shown in FIG. 1. The main body 2 is open 
on top, and its opening portion has an installation portion 2d for the lid 3. The lid 3 is 
attachably and detachably installed on this installation portion 2d. Below the installation 
portion 2d of the main body 2, a body portion 2c in a cylindrical shape is formed. Below 
the body portion 2c is a taper portion 2b. At the lower end of the taper portion 2b, a 
plate portion 2a is provided. The whole main body 2 and the plate portion 2a are formed 
integrally. The whole has a shape like a cone narrowing downwardly. The lid 3 is 
inserted into the installation portion 2d, and the installation portion 2d is a cylindrical 
shape having the diameter bigger than one of the body portion 2c so as not to drop the 
lid 3 into the body portion 2c. 

[0003] For counting leukocytes in blood products using the above-mentioned 
cuvettes 1 , a number of empty one-use cuvettes 1 (for example 96 cuvettes) are 
provided in a cuvette box, and are taken individually and identified by marking an ID 
number on the main body 2 of each of the cuvettes 1 with a marking ink. A unique ID 
number is affixed on blood products bag when blood is collected. The blood products 
ID and the cuvette ID are correlated by entries in a note book or the like. 

[0004] Subsequently, 100 pL of hemolysis ™ fluorescent dyeing reagent, for 
instance, is respectively added to the ninety six (96) cuvettes 1 . Thereafter, 100 pL of 
the blood, for instance, is extracted from the blood products, and the extracted blood is 
added to the cuvette 1 , wherein the reagent and the blood mix and react. The above- 
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mentioned operation is repeated for each of the ninety six cuvettes 1 in order. 
Thereafter, the cuvette 1 in which the reagent and the blood products are reacted is 
taken out and centrifuged. Then, the cuvette 1 is taken out of the centrifuge and set on 
a micro-leukocytometer. 



identification in the micro-leukocytometer. In this machine, laser beams are exposed to 
the leukocytes at the lower end of the cuvette 1 , and the image is analyzed with a CCD 
camera or the like from the lower end or from the side so as to count the number of 
leukocytes. The counted result is displayed, correlated with the input blood products 
identification, and printed or stored in a memory medium. 

[0006] In a conventional method of controlling cuvettes, it is necessary for a 
tester to read the identification number from each of the cuvettes 1 and to enter the 
cuvette ID number against the blood products ID number in a separate list, so as to 
establish the correspondence between these numbers. But this is a close operation 
because the cuvette 1 is about 30 mm in total length and has a maximum diameter of 
about 18 mm, for instance. The cuvette is small. Besides, ninety six (96) cuvette ID 
number entries must be made to complete one box, and ninety six (96) correlations of 
cuvette and blood product ID numbers are also necessary. The ID numbers may 
encode information such as the blood center, the place where the blood was collected, 
and a serial number, in the blood products ID. This ID is a 10 digit number. As 
mentioned before, the blood products ID is manually input at a measuring instmment. 
There are problems in such an operation, for instance, there is a possibility of error. In 
any eventj-the4ester-is subjeet-to-strong-mental-stress-and-physical pain; 

[0007] For these reasons, each cuvette 1 might be controlled using bar codes of 
the sort used for individual data control in other fields. But the cuvette 1 is small. For this 
reason, the area where a bar code might be affixed is small. There are problems if one 
attempts to affix and use conventional bar code. 



[0005] 



At this point, it is necessary manually to input the blood products 
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[0008] An object of the present invention is to provide a cuvette control unit 
capable of controlling cuvettes 1 by using barcode even though the cuvette is small and 
the area for affixing a bar code is limited. 



SUMMARY OF THE INVFNTION 

[0009] According to an inventive aspect, a cuvette control unit is provided for 
controlling cuvettes by reading a first bar code affixed on said cuvette, said first bar 
code being comprised of control code characters located on opposite end portions, and 
information codes located between said control codes. The cuvette control unit 
comprises: a first reading means capable of reading said first bar code; a cuvette 
identification information producing means for producing cuvette identification 
information corresponding to said cuvette on which said first bar code is affixed from 
said control code characters and said information codes of said first bar code read by 
said first reading means; and a memory means for storing said cuvette identification 
information produced by said cuvette identification information producing means, 
corresponding to said cuvette on which said first bar code is affixed. 

[001 3] According to an inventive aspect, the capacity of the identification 
information on the cuvette is increased because a number of different kinds of control 
codes are used and can distinguish between identification codes that othenwise have 
the same digits of information code between said control codes. Therefore, sufficient 
capacity of the identification information is obtained for identifying the cuvettes. In fact, 
the information capacity encoded by a given number of code digits is increased (or the 
necessary number of digits to encode the same information is decreased) as compared 
to the number of digits of information code and/or information capacity of a general bar 
code of comparable size and/or capacity. That is, identification and control of cuvettes 
are possible with smaller bar code, having fewer digits, than a general bar code. 

[0014] According to one application of this aspect, the control codes used in said 
first bar code comprise a start code that has at least two distinct kinds. Identification 
information is encoded by the kind of start code used in the control code. When this 
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control code distinction is used in the first bar code together with information code, the 
information capacity of the first bar code is increased according to the number of l<inds 
of the start code. More cuvettes can be identified and controlled than in a general bar 
code having the same number of digits. 

[001 6] Alternatively or in addition, said first bar code can have two or more 
distinct kinds of stop code used in the control codes. As described above with respect 
to having distinct start codes as control codes, the capacity of the identification 
information of the bar code can be increased according to the number of distinct kinds 
of the stop code. Given the same number of digits of information code plus these 
distinct kinds of control codes, more cuvettes can be identified and controlled. 

[0018] In one embodiment, the cuvette control unit and cuvette identification 
information producing means uses identification information for said cuvette, namely 
said first bar code affixed thereto, with start code as one control code and a stop code 
as another control code. Part of the identification information is produced from the 
control codes, particularly a start code and a stop code. The number of distinct 
identification values possible with bar code containing multiple kinds of start codes and 
multiple kinds of stop codes, wherein the number of digits of information code between 
the control codes is the same, is increased according to the number of kinds of the start 
code and the stop code. For instance, ninety six (96) cuvettes, which are generally 
used, can be identified and controlled even with one digit of information code. 

[0020] The increased formation capacity provided in this way can be used for 
additional purposes. For example, said first bar code can be comprised of control 

-codes eomprising-moltiple kinds of-start code and^top code, one digit of identifying 

information code and one digit of inspection code. 

[0021] In this embodiment, cuvettes can be identified and controlled with four 
digits or characters. The cuvette identification information can be obtained by the first 
bar code comprised of control codes comprised of the start code and the stop code, one 
digit of code for information, plus said digit of inspection code. Although the bar code 



Clean Copy - Changes Entered 

Attachment to response to Paper No. 6 



SN 09/901.288 - Hirono et al. 

Refs: D5620-026 
KW150US 



may be affixed to a cuvette and the area for the bar code label is limited, the cuvettes 
can be identified and controlled. 

[0022] The invention accommodates the fact that a plurality of said cuvettes are 
stored in a cuvette box. A second bar code is affixed on the box. A second reading 
means is capable of reading said second bar code. A cuvette box identification 
information producing means produces box identification information corresponding to 
the cuvette box carrying the second bar code. A storing control means stores said 
cuvette identification information corresponding to the individual cuvettes, and said 
cuvette box on which said second bar code is affixed. The corresponding infomiation i 
stored in said memory means is provided. 

[0023] The cuvette box identification codes and the cuvette identification 
information are correlated when stored in the memory means. Thus , the identification 
information can be further increased. The number of different possible code 
combinations capable of identifying and distinguishing one cuvette from another is 
further increased. The identification of cuvettes can be perfected. 

[0025] The invention can further support encoding, storing and relating further 
coded information identifying the blood products. Information obtained from a third bar 
code affixed on a blood products storing means can be used together with the cuvette 
encoding techniques and memory means as described, when processing and 
controlling blood products using said cuvettes. 



BRIEF DESCRIPTION OF THE DRAWINns 

[0028] FIG. 1 shows a cuvette according to the present invention, (a) being a side 
view, and (b) a view seen from arrow A of (a); 

[0029] FIG. 2 is a view showing an example of positions at which a bar code label 
can be affixed according to the present invention, (a) showing the bar code label of a 
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cuvette, (b) the bar code label of cuvette box, and (c) the bar code label of blood 
products bag; 

[0030] FIG. 3 Is a view showing an example of a cuvette control unit according to 
the present invention; 

[0031] FIG. 4 shows a conceptual structure for using bar code; 

[0032] FIG. 5 is a view showing an identification (ID) correlation table or list, for 
registering cuvette IDs and the like; 

[0033] FIG. 6 is a flowchart showing an exemplary process control program set in 
a computer; 

[0034] FIG. 7 is a flowchart showing an exemplary subroutine for searching an ID 
correlation table; 

[0035] FIG. 8 is a flowchart showing an exemplary command selection 
subroutine; 

[0036] FIG. 9 Is a flowchart showing another command subroutine; 

[0037] FIG. 1 0 shows an example of the bar code label, (a) being a general bar 
code label ID for a cuvette box, (b) a bar code label of an ID for a cuvette box of the 
present embodiment and (c) a bar code label cuvette box ID; 

[0038] FIG. 1 1 is a view for showing an example of a structure of the bar code, 
(a) being a code of ID in a cuvette box and (b) a code of a cuvette box ID. 

[0039] FIG. 12 is a view for comparing the bar code label in straightened state 
and^the-bar^elaberirrthestateof being affixed on the cuvette, (a) being a top view 
and (b) a view seen from arrow B of (a); 

[0040] FIG. 13 is a block diagram showing an example of a stmcture of the 
cuvette control unit according to the invention; and 

[0041] FIG. 14 shows an example when the contents of a code corresponding to 
the identification information INF of an ID in a cuvette box are entered with start code S, 
data code I and stop code P. 
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DESCRIP TION OF THE PREFERRED EMBODIMENTS 

[0042] Embodiments of the present invention will now be explained, referring to 
the drawings. 

[0043] The invention is applicable to a conventional cuvette 1 , as described 
above in the "BACKGROUND OF THE INVENTION". So. its explanation is not repeated 
here (see FIG. 1). FIG. 2(a) is a view for showing an exemplary position of a first bar 
code 5 ("bar code label" hereinafter) affixed on the cuvette 1 . The bar code label 5 is 
affixed so as to wind around an outer periphery of the installation portion 2d of the lid, 
which has the maximum diameter found on the cuvette main body 2. 

[0044] FIGS. 10(a) and (b) each shows an example of the bar code label 5. (The 
numeric value in the figure shows dimensions in mm.) The area for affixing the bar code 
label 5 on the cuvette 1 is limited, because the cuvette 1 is small in size. 

[0045] The bar code label 5 is affixed on the outer periphery portion of the 
installation portion 2d of the upper lid, at the surface having the maximum diameter, 
because the contents of the bar code can not be seen if the label 5 is affixed on the 
body portion 2c of the cuvette 1 (see FIGS. 1 and 2). It is inevitable that the label must 
be small, to carry a bar code, such as bar code label 5a as shown In FIG. 10(a). 

[0046] FIG. 1 2 is a view showing the difference between the bar code label in a 
straightened state and the bar code label affixed on the cuvette, (a) being a plan view 
and (b) being a view seen from arrow B in (a). The installation portion 2d of the lid of the 
cuvette 1 is a circular shape seen in plan view, as shown in FIG. 1(b). If a general bar 
code label 5a as shown in FIG. 10( a ) is affixed _on_thejnstailation-portion-2d-Qf-the-lid 



and a bar code label 5b affixed on the circular shape is projected and seen in elevation 
from the side, in the direction as shown by the arrow A, the label is foreshortened on the 
right and left sides as shown in FIG. 12 in comparison with the straight bar code label 
5a. For this reason, the effective code reading breadth with respect to margin portions 
5c at the right and left of the bar code label 5a, is decreased. This makes it difficult to 
read the bar code label 5a using a bar code reader 14. 
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[0047] As Shown in FIG. 10(b), margin portions 5d of 12 mm are provided on the 
exemplary bar code label 5. The label can have a span greater than half of the 
circumference of the installation portion 2d of the lid (in elevation view the part of the 
view occupied by the label is relatively larger than when considering the curved 
circumference) by generally making the margin portion 5c longer than 5 mm. A longer 
bar code label 5a may be more easily read with the bar code reader 14, except for the 
matter of the curve. 

[0048] FIG. 2(b) is a view for showing an example of a position of a second bar 
code ("bar code label" hereinafter) 7 which is affixed on a cuvette box 6, and FIG. 10(c) 
is a view for showing an example of the bar code label 7. The cuvette box 6 can be 
made with corrugated cardboard or the like, and carries twelve (12) rows of cuvette 
stands 9. On each cuvette stand 9, eight (8) cuvettes 1 are arranged in a row. There are 
thus twelve (12) rows x eight (8) cuvettes per row = ninety six (96) cuvettes 1 in the 
cuvette box 6. The bar code label 7 is affixed on the outside upper portion or othenA/ise 
on the outer periphery of the cuvette box 6. 

[0049] FIG. 2(c) shows an exemplary third bar code ("bar code label" hereinafter) 
1 3 affixed on a blood products bag 1 0 (bag shape) or 1 1 (bottle shape). The bar code 
label 13 is affixed on the surface of the blood products bag 10 or 1 1. 

[0050] FIG. 3 shows an example of a cuvette control unit 1 9. The cuvette control 
unit 19 has reading means ("barcode reader hereinafter) 14, which is a known 
electronic device, a micro-leukocytometer 17 and a computer 15, as shown in FIG. 3. 
The bar code reader 14 and the micro-leukocytometer 1 7 are connected with the 
-CGmputer-l 5-vla-connection cabTes-18r18nrrthis example, the first reading means and 
the second reading means use the same bar code reader, but a plurality of bar code 
readers may be used instead. 

[0051 ] FIG. 1 3 is a block diagram showing an exemplary computer system for 
the cuvette control unit. As shown in FIG. 13, a main control portion 100 is provided with 
the computer 15. With the main control portion 100. a keyboard 101, a monitor 102, a 
program execution portion 103, an input judging portion 104, a reader control portion 
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105, a bar code judging portion 106, a registration execution portion 107. a table storing 

portion 108, an ID searching portion 109, a measurement control portion 110, and an 

information producing portion 111 are provided. An ID command list 103a is held by the 

program execution portion 103. Besides, an ID corresponding table (ID corresponding 

list) TB is stored in the table storing portion 108, and the bar code reader 14 is 

connected with the reader control portion 105, which is arranged to control the bar code 
reader. 

[0052] FIG. 4 is a conceptual view showing an example of how the bar code is 
used. As mentioned before, the bar code label 7 is affixed on the cuvette box 6, and the 
bar code label 5 is affixed to the cuvette 1 . A bar code CA capable of encoding at least 
ninety six (96) distinct values (i.e., the number of the cuvettes 1 from one cuvette box 6 
that are to be distinguished from one another) appears on the bar code label 5 to be 
affixed on each cuvette 1. This value of the bar code CA identifying each cuvette 1 in 
each cuvette box 6, is the value, for example, "ala", "al b", . . . "c8d," , shown in FIG. 4. 
Bar code CB is capable of encoding n (or more) values (where "n" is the total number of 
cuvette boxes 6 to be distinguished from one another using the bar code label 7 affixed 
on the cuvette box 6. The value of bar code CB for identifying each cuvette box, is the 
"cuvette box ID", and is the value, such as "000000001", "000000002", "000000003". 
"n", for instance, as shown in FIG. 4. Similarly, the bar code CA is the "cuvette ID." That 
is, ninety six (96) (the number of encoded cuvettes in each box) x n (the total number of 
distinguishable boxes) defines the number of cuvettes can be identified and 
distinguished by the bar codes CA and CB used together with each other in a hierarchy 
as shown in FIG. 4. Thus, a unique cuvette data ID is provided by the combined c uvette 
ID (the bar code CA) and cuvette box ID (the bar code CB). The combined ID 
distinguishes 96 x n cuvettes 1 (the CUVETTE ID) each corresponding to a record 
number in the table mentioned hereinafter . The value of the bar code shown on the bar 
code 13 of the blood products bag 10, 11 is its blood products information ("products ID" 
hereinafter). 
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[0053] As thus arranged, an operation is executed as follows. FIG. 6 is a 
flowchart for showing an example of the process steps of the control program, set in the 
programming of computer 15. 

[0054] A tester inputs a start command to commence the control program 
through the keyboard 101 of the computer 15 or the like. The start command transfers 
execution to the main control portion 100. The main control portion 100 instructs the 
program execution portion 103 to execute the control program and commences the 
control program (see FIG. 13). At startup, a predetermined initial process routine, such 
as the initialization of parameter values (shown with "FIRST" in FIG. 6) is executed 
(step SI). 

[0056] As a first step, a cuvette ID is registered. A tester causes the bar code 
reader 14 to read a predetermined bar code (not shown) (such as a bar code for a 
registration command). The code information is input by the reader control portion 105. 
The input judging portion 104 determines whether or not there is any input of 
information (step S2). When there is an input of information, the information is judged to 
determine whether or not it is a valid bar code input (step S3). In the case that the 
information is a valid bar code input, the program enters step S4 via step S2 and step 
S3. See FIG. 6. 

[0057] The bar code judging portion 1 06 determines whether or not the 
information input at the bar code input is a bar code command (step S4). As mentioned 
before, a predetermined bar code value (e.g., bar code command or bar code data) was 
read by the bar code reader 14. The bar code judging portion 106 judges whether this is 
-the-bar-code commandrOponi^iving^etemiination that the data is a bar code 
command, the program execution portion 103 executes command selection sub-routine 
(step S5). 

[0058] FIG. 8 is a flowchart showing an example of a command selection 
subroutine. The bar code judging portion 106 determines whether or not the information 
found is registered as a command, and interprets the information by referring to an ID 
command list 103a stored in the program execution portion 103 beforehand (step S51). 

- 10- 
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In the case that the information is registered, the program proceeds with the following 
step S52. 

[0059] FIG. 5 is a view showing an ID correspondence table for registering a 
cuvette ID or the like. The registration execution portion 107 calls the table TB as shown 
in FIG. 5(a), stored in the table storing portion 108, and judges the possibility of 
inputting a record to the table TB. In the present embodiment, an input pointer (not 
shown) is produced to identify a position In the table TB, from the value of the cuvette 
box ID. A judgment as to whether or not the above-mentioned record can be input is 
done similarly for a cuvette ID of a cuvette box ID (step S52). 

[0060] When a judgment is made that a cuvette box ID has not been input but is 
needed to start registration, the registration execution portion 107 outputs a request for 
inputting a cuvette box ID (step S53). This request is executed by displaying a message 
through the monitor 102, for instance. Responding to this request, the tester causes the 
bar code reader 14 to read the bar code label 7 of the cuvette box 6. When all the 
registrations are finished, a command for registration finish is read and input instead of 
a bar code label 7 of a cuvette box 6. The program enters step S55 if the command for 
registration finish is not input at step S54. 

[0061] The information that was read is input through the reader control portion 
1 05, and appropriately stored in a predetermined field of the table TB of the table 
storing portion 108 by the registration execution portion 107, namely as a cuvette box ID 
(step S55). In FIG. 5(a), for instance, the cuvette box ID which is "000000001" is the 
datum stored for "cuvette box ID" in the table TB. 

[0062] When the cuvette box ID is input, the program enters step S52 again, as 
shown in FIG. 8. The cuvette box ID steps having been done, the registration 
execution portion 107 requests input to correlate the cuvette box ID with a products ID 
(step S56). This request is done by displaying message through the monitor 102, for 
instance. Meanwhile, hemolysis ™ fluorescent dyeing reagent has been injected into 
each cuvette 1 . Furthermore, blood extracted from the blood products is injected into 
each cuvette 1 so as to mix. 
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[0063] The tester causes the bar code reader 14 to read the bar code label 5 of a 
cuvette 1 , and to read the bar code label 1 3 of a blood products bags 10.11. namely 
the bag from which the blood products are taken to be mixed in the cuvette 1 . The 
information that is read is input through the reader control portion 1 05. Of the bar code 
input, the bar code CA of the bar code label 5 of the cuvette 1 is input in the information 
producing portion 111. 

[0064] Operation of the information producing portion 1 1 1 will now be explained. 
[0065] FIG. 1 1 shows an example of a structure for the code of the bar code label 
5 or 7. The character S in the figure is a start code (one of four signals a, b, c, d) ; C 
and C1 through 09 represent a data code (e.g., digits 0 through 9); D is a check digit (a 
value determined by calculation); P is a stop code (one of four signals, a, b. c, d); and, 
and the part shown by I is a data code or flag for information contents. Ninety six (96) ' 
distinct codes are provided on the different bar code labels 5 to be affixed respectively 
to the cuvettes 1 , because there are ninety six (96) cuvettes 1 in one cuvette box 6, to 
be distinguished by their cuvette IDs. 

[0066] Three categories of digits are provided, in addition to content codes such 
as numbers, namely the start code S. the check digit D and the stop code P. These 
start/stop/check categories are generally necessary for bar code, in addition to the data 
code representing information content. Since an encoding capacity of ninety six (96) 
distinct codes (or more) is necessary for the data content code, 2 decimal digits 
(characters) with decimal numbers zero to nine are necessary, at the minimum, for 100 
distinct values. Then, the bar code has five (5) digits of code if the bar code label 5 is 

-produced-as-usualr-Butrin-that-case-the-b^rcode^h-^^ digits (characters) of 

code. It may not be possible to use so large a label, because the space for affixing the 
bar code label 5 on each cuvette 1 is small. According to the invention, a bar code label 
5 having a total of four (4) digits (characters) of bar code is provided, with only one (1) 
digit of data content code. Nevertheless, sufficient encoding capacity of cuvette 
identification information is made available for identifying ninety six (96) distinct cuvettes 
1 , from a total of only four digits of bar code. This is accomplished as follows. 
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[0067] FIG. 14 shows a usage example when the code corresponding to the 
cuvette identification information INF (the cuvette IDs of cuvettes in one cuvette box) 
consists of a start code S, a data code I, and a stop code P. If the start code or leading 
digit of a line of bar code from a label 5 on a cuvette 1 is read by the bar code reader 14 
as an "a," the start code has a data value, e.g.. "1 if the stop code is "a," for instance, 
as shown in FIG. 14, the information producing portion interprets the start code "a" and 
the stop code "a" as part of the data code in addition to the data code "1 ," so as to 
produce identification information "a 1a" from the three (3) digit code. If the start code of 
the bar code of the cuvette 1 subsequently read is "a," the data code is "1" and the stop 
code is "b," the information producing portion produces "a 1b," and so forth. The cuvette 
identification information INF comprised of three (3) digits (characters) of data code is 
produced from four (4) digits (characters) of bar code shown on the bar code label 5 
concerning ninety six (96) of cuvettes 1 , with start codes and stop codes contributing to 
the data code as described. The cuvette identification information INF concerning each 
cuvette 1 is thus produced as shown in FIG. 14. 

[0068] The start/stop codes can be detected although optional digit (character) 
values of "a" through "d" are used for start code S and stop code P. That is, four kinds 
of start code "a" through "d" and four kinds of stop code "a" through "d" are also used as 
part of the data code. In this way, the capacity of one decimal digit can be increased up 
to 4 X 10 x 4 = 160 distinct values, using four digits (characters) of bar code and wherein 
the numeric data code I has one digit (character). In the disclosed embodiment, a 
capacity of more than 96 variations is more than what is necessary. The he capacity 
could be made 4 x 8 x 4 = 128 kinds using the numerals "1" through "8" for data code I). 

[0069] As described, without loss of encoding capacity, the bar code label 5 can 
be changed from five digits (characters) to to four by providing information wherein the 
start code and stop code also function partly as data code. Thus, the bar code label size 
is reduced by a digit. Cuvettes 1 capable of being encoded by bar code are facilitated. 
The bar code label can be affixed to a limited area, such as the limited area available on 
the cuvette 1 . 
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[0070] As Shown in FIG. 1 1 (b), the bar code label 7 of the cuvette box ID can be 
used In the known way, because the label size is not unduly limited by the size of the 
box. Twelve (12) digits of bar code label can be used, in which nine (9) digits are data 
content code. This provides the code of bar code label 7 with a capacity of 10^ distinct 
possible values to be used for cuvette box identification information. 

[0071] In that embodiment, the capacity of the cuvette ID together with the box ID 

is 128 X 10^ in total. The same number of cuvettes 1 can be distinguished using the 

cuvette control unit 19 as described. As mentioned above, the capacity of the bar code 

CA of the cuvette ID is easily moved up to 160 (one hundred and sixty) values by 

producing the cuvette identification information INF. There is no specific limit on the 

cuvette box identification information INF which is the capacity of the bar code CB on 

the cuvette box. By providing more than the minimum number of possible data 

encoding values, the number of cuvettes to be processed at one time can be increased 
later. 

[0072] The information producing portion 1 1 1 produces the cuvette identification 
information INF from the start code S. the stop code P and the information code I of the 
bar code CA (the bar code CA input by the bar code reader 14 is Input in the information 
producing portion 1 1 1 so as to produce the cuvette identification information INF). This 
information is input in the registration execution portion 107. The registration execution 
portion 107 refers to the table TB in the table storing portion 108 (to the record also 
corresponding to the cuvette box ID, which input was judged at step S52 just before). 
The registration execution portion determines whether or not the cuvette box ID or the 

j:uyette lDgusUnput-has4)een-already registered (step-S57-)~lf-already^ 
processing is performed because a second registration to the same ID is being 
attempted. An error message or the like is displayed through the monitor 102 or the like. 
If no registration is judged in step S57, the registration execution portion 107 stores the 
cuvette ID with the box ID and the blood product ID in respectively predetermined fields 
in the records, indexing with the input pointer produced for referencing data in table TB 
(step S59). At the same time, a registration flag is set to "1," which indicates "already 
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registered." (Not yet registered is Indicated by "0".) In FIG. 5(b), for instance, in the first 
record of table TB, the cuvette identification information INF (cuvette ID in cuvette box 
storage area)"a1a" is stored in the item for "cuvette ID in cuvette box." The products ID 
"0000000001" is stored in the corresponding item of "products ID." A flag is set to "1" 
in the item of "registration flag." 

[0073] The values have been thus registered in the fields of cuvette box ID, 
cuvette ID in cuvette box, and products ID, are associated as one record. As shown in 
FIG. 5(b), the key item for identifying respective records, which is also the record 
number, is the cuvette ID. That is, registration of one cuvette ID finishes. 

[0074] Subsequently, the registration execution portion 1 07 determines whether 
or not the registration of cuvette IDs in cuvette box 6 has been finished on the basis of 
input by the bar code reader 14 or the keyboard 101 (step S60). If not finished, the 
program returns to step S56, again. By repeating above-mentioned steps S56 through 
S60 in order, the cuvettes 1 of the particular cuvette box 6 are registered in order. When 
the program retums to step S56 from step S60, the input pointer in table TB is indexed 
to the next record in line (see FIG. 5). The same cuvette box ID value Is copied from 
the previous line and correlated with the new cuvette ID value. 

[0075] When registration is completed for the ninety six (96) cuvettes 1 in the 
give cuvette box 6, and the program proceeds with step S60, registration of cuvette IDs 
for the cuvette box is considered finished. This is determined from the input by the bar 
code reader 14 or the keyboard 101. The program returns to step S52, again, to the 
next cuvette box. All n cuvette boxes 6 are registered by repeating the above- 
mention-eTl'steps'S52'tlTOgR"SB0~in order. 

[0076] When n x 96 cuvette IDs are finished, no further registrations are needed. 
A command indicating that the registration phase has finished is read and/or input, 
instead of reading the bar code from another cuvette box 6 (operation input D1). The 
program exits the subroutine for command selection. With step S6 thus finished, the 
program retums to step S2. 



- 15- 



Clean Copy - Changes Entered 

Attachment to response to Paper No. 6 



SN 09/901.288 - Hirono et al. 

Refs: D5620-026 
KW150US 



[0078] The registered cuvettes (n x 96) are centrifuged. and the measurement of 
the cuvettes 1 is executed via the micro-leukocytometer 17 in the following way. 

[0080] A tester causes the bar code reader 1 4 to read the bar code label 7 of a 
cuvette box 6 and the bar code label 5 of a cuvette 1 of the cuvette box 6. 

[0081] The input judging portion 104 judges that information is input (step S2), as 
shown in FIG. 6. Furthermore, input portion 1 04 judges that the information is bar code 
Input (step S3). The bar code judging portion 1 06 judges that the information input by 
bar code input is not a bar code command (step S4). and that the information is a 
cuvette ID (meaning the combination of a cuvette box ID and a cuvette ID in the cuvette 
box) (step S6).The program proceeds with step S8 to search the ID correspondence 
table. If the cuvette ID is not found in step S6. error processing is performed (step S7). 
and the program returns to step S2. 

[0082] FIG. 7 is a flowchart for showing an example of the process of searching 
the ID correspondence table. When the program enters into the subroutine for 
searching the ID correspondence table of step S8, the main control portion 100 instructs 
the ID searching portion 109 to search for the subject cuvette and box ID. The ID 
searching portion 109 searches table TB, in which the cuvette ID (the combination of 
cuvette box ID and ID in cuvette box) is stored. The subroutine in step S6 judges 
whether the record having the corresponding cuvette ID exists, that is, whether or not 
the cuvette ID has been registered (step S81). If the record is not found , error 
processing is performed (step S82), and the program exits the subroutine to return to 
step S2, shown in FIG. 6. 

[0083] When the record having the corresponding cuvette ID is found by 
searching the table TB in step S81, and the cuvette ID has been registered, the 
correspondence table TB also can be consulted to obtain the corresponding products ID 
included in the record searched (step S83). The products ID thus found is displayed on 
the monitor 1 02 or the like (step S84). Watching this display, an operator confirms the 
products ID. At the same time, the products ID obtained in step S83 is directly 
transferred to the micro-leukocytometer 17 through the connection cable 18. 
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[0084] When the products ID is sent as an input to the micro-leul<ocytometer 1 7, 
the program exits the subroutine for searching the ID correspondence table and returns 
to Step S2, shown in FIG. 6. 

[0085] It is possible to provide the products ID by manual input through the 
keyboard 101, rather than scanning a code. When the products ID is manually input 
through a key board 101 or the like, for instance, the input Judging portion 104 
determines that the information has been input (step S2), that the information is not bar 
code input (step S3), as shown in FIG. 6. In that case, the products ID input by an 
appropriate keyboard input subroutine (step S9) is transferred to the micro- 
leu kocytometer 17. 

[0087] After the products ID for the cuvette 1 to be measured is input into the 
micro-leukocytometer 1 7, the tester initiates a measurement. For example, the tester 
causes the bar code reader 14 to read a predetermined bar code (the bar code 
indicating a command to commence measurement) (not shown). As shown in FIG. 6, 
the input judging portion 104 determines that the information is input (step S2) and is 
bar code input (step S3) and is a bar code command (step S4). whereupon the device 
executes the command selection subroutine (step S5). 

[0088] As shown in FIG. 8, in the command selection subroutine, the input 
command is not found to be the registration command, but instead is the measurement 
command. The determination that the input is not a registration command (step S51) 
causes execution of a different command subroutine 1 (step S70). 

[0089] FIG. 9 is a flowchart showing an example of process steps in another 
command subroutine 1 . The bar code judging portion 1 06 determines that the 
information is a measurement command by refemng to the ID command table 103a, 
stored in advance by the program execution portion 103 (step S701). The program 
proceeds with the following step S702. If the judging portion 106 determines that the 
information is not measurement command, the program proceeds with another 
command subroutine 2. In the preferred embodiment the different command leads a 
another subroutine (step S80) that is not pertinent to the present invention. 
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[0090] When the program reaches step S702. the measurement control portion 
110 communicates with the micro-leukocytometer 17, and judges whether or not a 
measurement ID is input. The measurement ID is comprised of the product ID input by 
the above-mentioned technique, and certain measurement conditions (input in the 
micro-leukocytometer 1 7 in advance). When the judgment is made that the products ID 
has not yet been input, the measurement step cannot proceed, and error processing is 
performed (step S703). The program exits the subroutine. 

[0091] If the products ID has been input , the program proceeds with step S704. 
The measurement control portion 1 10 determines whether or not the products ID has 
been measured by referring to table TB. This judgment is made on the basis of the 
measurement flag provided in table TB. When the judgment is made that the products 
ID has been already measured in step S704. error processing is performed (step S703) 
since it is not necessary to execute another measurement. The program exits the 
subroutine. 

[0092] When the judgment is made that the products ID has not yet been 
measured in step S704, the measurement flag of the record having the corresponding 
products ID in table TB is set to "1" which indicates "already measured" ("not yet 
measured" is "0") by the measurement control portion 110 (step S705). Subsequently, 
the program proceeds with a predetermined measurement subroutine (step S900). In 
this measurement subroutine, for instance, the measurement control portion 110 allows 
the micro-leukocytometer 17 to measure. 

[0093] The tester operates the micro-leukocytometer 1 7 so as to execute 
-predetermined-measurements-The measurement result is displayed and recorded on 
the micro-leukocytometer 1 7 or in the computer 1 5. After step S900, the program exits 
another command subroutine 1 , and step S70 finishes, as shown in FIG. 8. control 
returns to step S2 from step S5, as shown in FIG. 6. 

[0094] When the measurement of one cuvette 1 finishes, the series of 
procedures is repeated for successive cuvettes in order in such a manner that the 
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products ID is input in the micro-leukocytometer 17, and measurements are taken. By 
continuing, the measurement phase finishes for all of 96 x n cuvettes. 

[0095] According to the cuvette control unit 1 9 as described, various operations, 
such as input which has formerly been manually executed by keyboard, and 
correspondence between cuvette IDs and products IDs which has been manually 
accomplished in writing, are executed using a bar code system. Since the input in the 
computer 15 is executed using bar code, the input of IDs of 10 digits, for example 
identifying a blood collecting center where blood is collected, a place where blood is 
collected, a serial number and the like for the blood products ID, for instance, is made 
easier than possible with manually input. 

[0096] The required operations are not troublesome, compared to the operation 
of manual entry of ID number on cuvettes with marking ink, the operation of manual 
entry of corresponding cuvette IDs and blood products IDs in a notebook, etc. 
particularly for many cuvettes 1 . The burden of such measurement operations is 
reduced. Mental stress and physical pain for the tester are smaller. Furthermore, input 
errors and repeating the same measurements two or more times, as frequently occurred 
in the past, can be avoided. 

[0097] The tester need not carefully handle each successive cuvette 1 in order 
when registering and measuring. The results of registration and measurement correctly 
correspond without laborious checking of a notebook or the like, because the 
correspondence is performed by the computer 15. All that is necessary is to register the 
cuvette IDs in each cuvette box and the products IDs, preferably simultaneously. 

[0098] The table of bar code commands is prepared for scanning in addition to 
bar code ID numbers scanned as the data code input to the cuvette control unit 19. In 
this way, many necessary commands, such as commands to register, measure, store 
results, store image data, print, the setting of various values, referring to sources of 
help, are possible without using a keyboard or a mouse. The tester can proceed using 
only the bar code reader 14, without changing from one input device or even one hand 
to the other. 
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[0099] In an alternative embodiment, another bar code reader can be provided, 
for example with the micro-leukocytometer 17 where the cuvette 1 Is placed for 
measurement. First, the cuvette box ID is read in. A cuvette 1 is selected and set on 
the measurement machine 17. The cuvette ID in the cuvette box (e.g., one of 96) is 
read by the bar code reader in the measurement machine 17. The cuvette and box IDs 
permit a search by the computer 1 5 for the products ID. After the measurement, the 
product ID and measurement result are available in the computer 15, corresponding to 
each other. By operating thus and as mentioned before, the burden on the tester is 
further decreased. 

[01 00] Ninety six (96) of cuvettes 1 . for example, are associated in a cuvette box 
6. Then, ninety six (96) distinct values of the identification infomiation INF, for instance, 
are necessary to distinguish the cuvettes in the box in preparation for measurement. If 
only forty (40) cuvettes 1 , for example, were associated, the cuvettes could be identified 
and controlled by providing for forty distinct values of identification information INF for 
the cuvettes. In that case, the number of distinct cuvette identifications INF can 
comprise four (4) possible values of control codes and, e.g., a decimal digit providing 
ten (10) possible values of additional data code, resulting in forty (40) distinct values. 
This number of possible values is provided if either of the start code and the stop code 
provides four possible values (or if each has two, etc.). Forty (40) cuvettes 1 can be 
identified and controlled. That is, up to forty (40) cuvettes 1 can be uniquely identified 
and controlled if one of the two control codes (either the start code S or the stop code P) 
is used as a four value code carrier, without using both. 

.[0_10J.] ln-a-case-wbere-the-Guvettes-1-have-different-size-and-shape-permitting — 

different numbers of digits, other numbers of cuvettes can be controlled. For example, 
1600 cuvettes that are large enough for five digit bar codes can be distinguished and 
identified. The number of the cuvette identification information INF is 4 kinds (a-d) of 
start code S x 100 kinds of data code I (0-99 if decimal) x 4 kinds of stop code (a-d), for 
a total of 1600 different values, permitting 1600 cuvettes to be identified and controlled 
by using bar code of five digits. [01 02] The present invention is explained on the basis 
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Of the embodiments heretofore as nonlimiting examples. The embodiments which are 
described in the specification are illustrative. The scope of the invention is designated 
by the accompanying claims and is not restricted by the descriptions of the specific 
embodiments. Accordingly, all the transformations and changes encompassed by the 
claims are included in the scope of the present invention. 
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